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You will need:
Materials
Organic remains 
Hydrogen gas
Magnesium oxide 
Graphite    
Steel
Copper 
Equipment
Glass tubes
Kiln
Ceramic boats
Bubbler with paraffin oil
Fume cupboard
 Magnesium oxide octahedron
Thermocouple
Eight tungsten carbide cubes 
Six piece anvil
An electrical charge
A massive press
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‘Man, like all animals, is glass and can return to glass,’ wrote the seventeenth century alchemist Johann Becher. He claimed 
that he had discovered the secret of turning creatures into glass, so 
that rather than burying our dead we might surround ourselves with 
beautiful vases made from the ashes of our ancestors. It is unlikely 
that Becher achieved this. We do have some silica in our bodies – the 
chemical from which glass is made – but not enough to create a vase. 
However, it is possible to turn us into a diamond.
Last year I joined a band of individuals known as mudlarkers – people 
who scour the foreshore of the River Thames looking for antique pots, 
glasses, metals and treasure. The river is filled with the stuff, so that 
at low tide some banks appear dark red from the fragments of roof 
tiles, bricks and pots discarded over the centuries. Less noticed are the 
scattered animal bones, a pig’s jaw or a cow’s tooth, that mark the sites 
of the butchers and abattoirs that once lined the riverbank. There are 
other creatures too: rooks, geese, pigeons and seagulls all feast on the 
small delights exposed at low tide. Once I began looking, the Thames 
revealed a mass of organisms and their traces – hairs, furs, feathers, 
burnt wood, skin, and leaves. These are the unvalued creatures of the 
Thames, of little interest to treasure hunters. It was with this in mind 
that I decided to turn them into a diamond. This booklet takes you 
through the process and materials you need to make your own.
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Growing a diamond
Most of the tiny diamonds that are used as abrasives on files and 
knives are synthetic and are made by putting carbon under high 
pressure and temperature. Chemically, they’re exactly the same as 
natural diamonds, but might have slightly different imperfections 
and impurities. This is causing problems for the diamond companies. 
Ownership of diamond mines is shared among a very small number 
of people, and they control the supply and price of natural diamonds. 
There are currently very few synthetic diamonds of a suitable size for 
jewellery, but the technology is developing, so diamond companies 
are investing in ways to distinguish between manufactured diamonds 
and the ‘real thing.’ But with time any differences could be eliminated. 
A three billion year old diamond will appear identical to one that was 
made yesterday in a laboratory.
What is a diamond?
Diamonds are pure carbon, the same element as graphite – the 
material used to make pencils. The only difference between the two 
is the arrangement of the carbon atoms: graphite is made of flat 
sheets of carbon that slide over each other, while the carbon atoms 
in a diamond are linked together in a three-dimensional lattice. This 
structure is incredibly strong, which is why diamonds are the hardest 
natural substance on Earth.  
Carbon is found in minerals but also in all animals, plants, fungi 
and bacteria: it is one of the basic components of life. Because of 
this, diamonds can develop from both sources of carbon: rocks and 
organisms. 
When diamonds formed between 1 to 3.3 billion years ago, life on 
Earth was already in its early stages. The planet’s molten rock had 
cooled to a solid crust, and the surface began to stir. Exactly how parts 
of a crusty rock sprang into life is uncertain.
As organisms evolved, so diamonds began to form 100 miles deep 
inside the Earth. They required particular conditions: high pressure 
and temperature, and somewhere stable that wasn’t going to keep 
shifting. That’s why diamonds are found in the oldest continental 
regions that haven’t moved much over time. Humans cannot access 
the areas in which diamonds were formed - our deepest mine is only 
two miles into the Earth’s crust. Instead, diamond hunters search for 
volcanic pipes, ancient eruptions that brought diamonds closer to the 
Earth’s surface where they can be mined.
Not all diamonds were formed here. It is possible that some were 
brought from outer space by asteroids, while others were created at 
the point of impact when a meteorite hit the Earth. 
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Stage one: collect the organisms
When I began making a diamond from the creatures of the Thames, I 
collected animal bones and teeth that were scattered on the foreshore. 
They were large, and I thought that this would make a big diamond. 
I got in touch with David Dobson, a geologist at University College 
London, to see if he could help in turning these bones into a diamond. 
I was soon put right – bones don’t contain much carbon, they’re 
mostly calcium. Instead, I had to think about the squishy parts of 
an organism - the bits that we tend to trim, clip, pick and eat. These 
probably contain carbon. 
Good diamond making bits
Skin, leaves, wood, hair, nails, fungus, flesh, flower petals. 
Bad diamond making bits
Bones, teeth. 
I didn’t need much – only what I could hold in my hand. I was 
imagining that a big bone would be squashed down into a diamond, 
but the equipment and the process limits the scale; small diamonds 
are easier to make than huge gemstones. 
There are many places where it’s possible to access the Thames 
foreshore. To collect the organisms for diamond making, I went to 
my favourite site on the north side of the river, just south of Cannon 
Street station. At the end of Cousin Lane, just by The Banker pub, 
is a set of steps going down to the river. Here are scatterings of clay 
pipes, tiles, huge animal bones and teeth and Tudor pottery. Rooks 
also like to gather in this area, along with the odd cormorant drying 
its wings. Just west of the steps is the outlet for the subterranean River 
Walbrook, now long buried under centuries of human industry. 
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Stage two: extract the carbon
I now had a Tupperware box of detritus – bits of skin, hair, fur, flesh, 
leaves and wood. It was full of carbon, but also other things like oxygen, 
hydrogen, sulphur and even small amounts of copper, chlorine and 
arsenic. To make a diamond, I had to get rid of everything except for 
the carbon. I needed the help of a chemist: Andrea Sella at the UCL 
department of chemistry. 
To begin, we put the organic bits into small ceramic ‘boats’ – these look 
exactly like tiny white canoes, and can cope with high temperatures. 
I was imagining we could just set fire to the whole thing, but because 
of the oxygen in the air this would oxidize the carbon and it would 
float off as carbon dioxide. To keep the carbon where it was, the 
samples had to be heated in an atmosphere of hydrogen gas. We put 
the ceramic boats into a tube, and pumped hydrogen through it. The 
whole thing was put inside a kiln and heated to 600°C. Within five 
minutes there was a repulsive, sulphurous smell that made us gag – 
probably produced by burning hair. The other end of the tube was 
quickly directed into a fume cupboard, and the whole thing was left 
overnight. 
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Stage three: turn carbon into a diamond
Turning creatures into carbon was the easier part. The next stage 
needed to replicate the temperature and pressure of natural diamond 
making, but within 24 hours. It involved patience, steady hands, 
miniature model making, and the help of Ed Bailey in the UCL 
department of Earth Sciences. The process was like building a Russian 
doll, each piece slotting inside another, from a 2mm container up to 
the giant press that would create the necessary conditions to form the 
diamond.
It began at the small scale. Under a microscope, Ed made a 2mm high 
container from a 2.7mm diameter tube of magnesium oxide to hold 
the sample of carbon. 
Here it is, actual size:
 Meanwhile, I used a pestle and mortar to grind up the carbon into a 
fine powder, which was carefully spooned into the container. 
The next stage was to slot the container tightly inside a furnace, a 
tiny kiln made from a graphite tube, filed down to 10.7mm high. Ed 
sealed off the top and bottom of the furnace with a disc of graphite 
(of 0.5mm thickness) and a disc of steel. These metal seals carry an 
electrical charge that heats up the carbon inside. 
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From now on, everything that happened in the furnace was invisible. 
To be able to check that the inside was heating properly, we inserted 
a tiny piece of wire, known as a thermocouple, running through the 
centre of the furnace. This measures the temperature of the carbon 
while it is inside the giant press. 
It was time to move up to the next scale. We put the furnace inside a 
magnesium oxide octahedron (its shape is like two pyramids stuck 
together at the base). We now had something that looked like this, if it 
were see-through (actual size):
 
The cylinder in the centre is the furnace - the tiny kiln that contains 
the carbon. We then slotted the octahedron at the central meeting 
point of 8 cubes of tungsten carbide, and then put this cube between 
6 wedges that sat inside a large cylinder. Everything was packed one 
inside another, but with slight gaps to allow the pressure to spread 
evenly into the centre. Ed pushed the cylinder under the giant press, 
switched on the pressure, and I headed home – it would take 20 hours 
to reach the right pressure of 4000 pounds per square inch (imagine a 
giraffe in stilettos stamping on a rock).
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The next morning, we switched on the electrical charge to heat the 
inside of the furnace to 1600°C. Because of the resistance around the 
furnace, the only thing getting hot was the tiny carbon sample inside 
the 2mm container. We waited an hour, then switched off the charge, 
and switched off the pressure. I went home again (it took another 20 
hours for the pressure to decrease). 
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Stage four: dig out the diamond
The next morning, I was expecting to tear apart each of the containers 
to get at the diamond. But it had to be done carefully, each Russian 
doll carefully prised apart – the cylinder, the 6 wedge shaped anvils, 
the 8 cubes, until we got to the octahedron in the centre. Under 
pressure, it had shrunk to about half its original size, along with the 
furnace and carbon sample. Everything was compressed, which made 
it particularly difficult to take apart. 
We carefully filed and scraped away at the octahedron to find the tubular 
container in the middle, like miners at a tiny coalface. This miniature 
quarrying revealed sparkling minerals – graphite, magnesium oxide 
and little diamonds that once were Thames’ creatures, evolved from 
the first stirrings of life billions of years ago on a crusty rock.
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Further reading and activities
My interest in mudlarking started thanks to Tom Bolton’s book 
London’s Lost Rivers: A Walker’s Guide (Strange Attractor Press, 2011). 
I followed his (shortest) walk along the route of the River Walbrook, 
and found myself on the foreshore of the Thames looking at bones 
and pots. I highly recommend it. If you are interested in exploring the 
banks, the tide times can be found on the BBC weather page. There are 
also many mudlarking tours you can join led by archaeologists, such 
as Clayground collective and Thames discovery. 
Because of the ebb and flow of the tide, objects on the Thames 
foreshore are usually lying near to where they were thrown in. This 
means that you can get a sense of the specialist activities that were 
happening in these different regions - from kilns, to abattoirs, to the 
finer things in Greenwich where the palace of Henry VIII once stood.
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